The influence of the triglyceride content of low density lipoprotein on the interaction of apolipoprotein B-100 with cells.
To study the effect of triglyceride content of low density lipoprotein (LDL) on its physicochemical and biological properties, we have depleted the triglyceride by incubation with hepatic lipase (HL-LDL) and raised the triglyceride by incubation of HL-LDL with very low density lipoprotein and lipoprotein-deficient serum. HL-LDL was taken up by human monocyte-derived macrophages and by human skin fibroblasts at an increased rate compared to untreated LDL. Incubation of the various LDL preparations revealed that cellular LDL degradation as well as LDL-mediated cholesterol esterification were inversely related to the triglyceride content of the LDL preparation. Modification of the triglyceride content of LDL also was associated with changes in the free fatty acid content, but the interaction of the LDL with cells was unaffected by the level of this component. The triglyceride content of LDL was found to be reciprocally related to the number of free lysine amino groups of LDL apolipoprotein B (apoB) which could be labeled with trinitrobenzenesulfonic acid. 13C-Nuclear magnetic resonance (NMR) spectra of native LDL and HL-LDL samples containing [13CH3]2 lysine residues formed by reductive methylation (11-13% modification) showed that the arrangement of apoB lysines is perturbed by the exposure to hepatic lipase. The ratio of labeled lysines with pK 8.9 to those with pK 10.5 exposed on the surface of LDL particles was decreased by about 40% by lipase treatment. These effects are apparently due to changes in local apoB conformation because circular dichroism spectra revealed that the average secondary structure of the entire apoB molecule is the same in native LDL and HL-LDL. The triglyceride content of LDL reciprocally affected its binding to a monoclonal antibody which recognizes epitopes around the LDL receptor binding domain of apoB. The above evidence indicates that modulation of the core triglyceride and possibly also surface phospholipid content of LDL can alter the conformation of apoB on the surface of the particle, thereby influencing the interaction with cell surface LDL receptors.